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npco6pa30BaTe^M, oahh no-nioc KOTopux co- 
eaHiieH c pe^bcaMH, a Apyrofl Mepe3 BbiKJiioqa- 

TfcTIH — C KOHT3KTHOH CeTblO, AOnOAHHTe/lbHblH 

npoBon, noABeiueuHbiH wepc3 H30Afuopbi Ha 
onopax KOiiTaKTHOM cerH. oTcacwBawiUHe TpaHC- 
c()opMaTopbi t oahh KOiieu nepBumioH o6motkm 
KawAoro H3 kotopux Mepe3 KOHAeHcaTOp noA- 
KJiioMeH KKOHTaKTiiOMy nposoay. a btophmhoh- 
k nonojiHHTeJibHOMy npoBoay. npHMCM ApyrHe 

KOHUU TOH H ApyrOH 06MOTOK nOAKJIIOMeHbl 

k peAbcy, h nepcMbi4KM» cocAHimioiuHe Aonan- 

HHTWIbHblH JipOBOAC peAbCaMH, OTAUHQtOU{aflCX 
TCM, MTO, C UeJlblO nOBbl IUCI1HH H aAOKHOCTH, 

oHa CMa6>KeHa Gjiokom KOMMyTauHH, hmcioiuhm 
KoinaKT c»rHa.ibHoro p^o KpacHoro orH« cae- 

TO(J)Opa, BKJIIOMCHHbIM HC[K3 AB>'XnOw1K>CHHK B 

pa3pwB nepeMbiMKM. 
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U3o6pOTOHHO oniOOMTCH K 3.10K T|H»ril,lO 

tteNMK) 3.iCKTpono.i»H>KHoro cocTaiia. 

Ue.lb H3O6pCF0HMH — iiormiiichho II .'1.10 /K- 
HOCTH CHCTCMW. 

Ha MepTexvC ripiiBCACMa [ipn»iuimiiaabiinn 

CXeMa CHCTOMbl- 5 

CiicTeMa 3,icKTpocna6>KeHnn sacktpihio- 
ckhx >«e^03iihix aopor nocTOHHiioro TOKa 
C0Aep>KHT ycTaMOB.icHiibie na Tflroebix hoa- 
CTflHUHw x npeoOpaaoaaTejiM L'oahii noaioc 
KOTOpbix coeiiHHeH c peabesMH 2, a Apyrofi j 0 
Mepea bukaiomstg/i h 3 — c koht3kthoh ccTbio 4, 
AO n oa h htcji b h bi h npoBoa 5, nojiBemeHHbJH mc- 
po3 H30ARTopbi 6 na onopax 7 kohtskthoh 
C€TH 4, oTcacwBaioiuHe Tpaiic^opMaTopu 8, 
_OAHH_KOHCji nepBH4HOH^6MOTKMj^a>K < aoro HJ 
KOTopwx Mene3 kohachcstop ~9 hoakjiiomcm 15 

K KOHTaKTHOMy npoBOAy, a BTOpHmiOH — K AO* 

nojJHHTe^bHOMy npouoay 5, npitMCM Apynie 

KOHUbi TOM II ;ip>TOH OOMOTCK nOAK^K)»ieilLJ 

k pejibcy 2, ii iiepcMUMKH 10, coeAHHRioiiine 

AOnOAHHTCAbHblft npOBOA 5 C pCAbCaMH 2. C\il- 

reMa cna6>KCiia 6aokom 1 1 kom MyrauHii c koh- 20 

TaKTOM I 1.1, IIMCIOIUHM KOHT3KT CUniaAbHOrO 
peAe KpacHoro ornw cBeTO(fx>pa 12, BmnoMen- 
huh Mepe3 AByxno.iJociiHK 13 b pa3pwB ncpe 

MblMKH 10. 

CncTCMa paOoTacT c/,cAyiouiHM o6pa30M. 25 

ripH OTCyTCTBHH 3ACKTpOnOABH>K HOrO CO- 

CTaBa 14 (3. n. c.) Ha MOKnoACTSHUHomioH 
30He b peACHHbix niKa({>ax 15 ee cBeTO(f)opoB 12 
b CHrHaAbHOM GaoKe 16 peae >k€atoto onia 
h pcjic 3CAenoro oniH bo36v>ka>?hn h pa3MbiKaio- 
UXHMH KOMTaKTaMII 17 ii 18 ptMe >«eAToro oniH 30 
pa30MKny*rbi uciih nHTaHun jiawiibi 19Kpacnoro 
OrHR H UCIIH 11 HT3HHH KaTytucK 6aok3 11 KOM - 
MyrauHii c koht3ktom ILL HpH stom na bccx 
CBeTO(j)opax I2 3toh MOKnoacrra huhohhoh 3ohu 

fOpHT p33pClUaiOlUHH OrOHb ( )KCATbl M, 3eACHblH) 

m uenn bccx cc nepeMbiMeK 10 pa30MKiiyTbi 3a- 35 

M14K3 JOtUMM H KO IIT3 KT3 Mil GAOK3 1 1 KOMMV- 
TaUMH. 

Flo KOIITaKTHOH CCTH 4 30llbl n pOTCK3CT TOK 

rapMOHHK, 06 yea obacu huh pa3HOCTbio hx na- 
iipflrtceHHH na cMe>K'Hbix "iioACtaiiminx 3onbi. 
Pa3HocTb aanpn^CHiifi co3Aacic« ?a omot *in 
paaHOH Harpy.iKii na 30iiax. cmokmwx c pac 

C M a T p H BaC MO M 30MOH. Flo AOIlOAHllTOAbHOMY 

nponoay 5 iipoieKacT tok noa achctbhon pa;*- 

HOCTH HaiipHJKCHIlH RTOpHMHMX 06MOTOK OT- 

cacflBaioimix Tpanct[)OpMaTopoB 8 cmowhux 
noACTaimiiH. 3th oGa tok3 iimcut pannym uo.ih- 4 -> 
MHiiy it naxo,iHTCH a npoTHBOiJ>a;to TaKHM 
o6pa30M o6ccneMHBacTCR KOMneiicaiiHR Mcniaio- 
mcro bah >i win thiouoh ccth. 

ripn hohbaohiui ua MC>KiioACTanuiioiiiiOH 
30iie 3. ii. c. 14 li uoo.iCAyioiueM cro nepoMOHie- 

HHil TOK rapMOHHK, RpOTCKaJOlUHH HO KOHTa KT- 5 
HOH CCTH 4. MCHHCT BC.1HHHHV H Hail pail.lCHIH*. 
T3K KaK 3 a MIjIK3CTCH MOpCl 3. II. C. 14. I V.1H 

noRRHiiiiiHitcvi ii a \ic;+:no.ioT;)Mnitoiiiioii muw 
3. ii. c. 14 :iaini\iacT oahh ee O.iok vm;h*tok 
hvth. to li iiiKacJ>y ir> CHCKKf.jpa 12 | orp;i>K.iaKi- 55 
men; iiv>r Ckxok v'kictok. po.io :*Kr.iTcu'i <h iih 
h pen- :u\icnnr:) nrun odooTOMOHN. 1 1 pi! #p>m 

p.'l tMlilK.'thilllllc |\i )){ I ;t K TN 17 It \S pi*, n- Mv.i- 



Him oriiH mi MKiiyru n uoaaKir nanpH>KCHMo 
m,i .niMiiy 19 Kpaoiioro ornw cneTO(})opa 12 h na 
KilTVIIIKV 0-IOKa I I KOMM yTailM If. Ha 3TOM cbc- 

To< h ope 12 ropiiT KpacnuA oronb h KOHTaKT 
1 1.1 6.10K3 11 KOMMyTainm 3aMbJK.aeT uenb 

MCpCMblMKH 10, liaxOARIUCHCH OKOAO 3Toro CBe- 

io<t)opa 12. 

ECAH 3. II. C. C 1100 3AOM 33HHM30T AB3 

GaoKa — ynscTKa, to b umat^ax 15 CBeTO(f)opoB 
12, orpawAaiouuix 3r»i y^acTKH nyni, poJio 
mcAToro ortiR n pcae 3eAeHoro othr oCocto- 

MCHbl If HepC3 pa3MbIKaK5HlHe 1 7 H 1 8 KOHTaKT bl 

pejie wevuoro oniH noAaeTCR nanpHweHHe 
na jiaMnw 19 Kpscnoro onin ooohx cbcto<}>o- 

pOR 12 H Ha K3TY IHK H KOM M yTaUHOHH WX AByX- 

iio-iiocHiiKOB 13 ncpeMbineK 10 y 3thx cbcto- 
c})opoB: B pesyabTaTe 3Toro Ha AByx cbcto^o - 
pax ropHT KpaciiuH oronb h uenn pacnoAO«<eH- 
iibix B03Ae 3THX CBOTotfiopoB 12 nepeMbiMeK 10 

33MKIiyTbl. 

Bcacactbhc 3aMWKaiiHn ueneA nepeMbi- 

«ICK 10 TOK B AOHOA II HTOJ1 bHOM npOBOAC 5 MOHH - 
CT BCAHM Hliy H HanpaBJlCHHe H CKOB3 p3B0H 

no BcaHMiine h npoTH BonOvio>Kaf no (|)a3e TOKy 
rapMOHHK KOHT3KTHOH ceTH, MOM o6ecncMHBa- 

CTCR KOMHCHCa IIHR npH H3J1HMHH 3. n. C. 1 4 H3 
MOKtlOACTaimilOIIIIOff 3OH0. 

B TaKOM COCTORHHH CHCT0M3 3^CKTpOCIia6- 
)K0HHR H3XOAHTCH B TeHeillie BpCMCHH, ROK3 

3. n. c. 14 nepeMeuisercH, a npeaeasx oahhx 
ii Tex we 6aokob— yMacTKOB nym 

HpH nepexoAo 3. n. c. 14 c OAHoro 6AOKa — 
ynacTKa na Apyrovi nponcxoAHT CjieAyioiune 

H3M0H0HHR. B !HK3(J)y 1 6 CBeTO<})Opa 12, orp3>K- 

aaiomero iiopbnh 6aok— y^acTOK, cuanaaa 
cpa6aruBaeT peAC mejiToro ophh, 33TeM no 
Mope yARAeHHH 3. n. c. 14 cpa63TbiB3eT pe.ie 
3CvieHoro orHfl. ripn cpa63TbiB3 hhh pe^e weA- 
Toro oniH CHiiMacTcn nanpR>«eHHH c aaMnu 19 
Kpacnoro othh h ona noTyxaeT h noAaeTCR Ha- 
iip«)KCHHe na aaMiiy 20 weAToro omn h oHa 
3aropaeTCR. flpH cpa6aTUBaHHH peae 3eAeHoro 
oi hh c aaMiibi 20 me.iToro oniR HanpR^emie 
ctiH MaoTCR h HOCTynaeT Ha aaMny 21 3e.ieHoro 
o: :in, .?3Mna 20 noTyxaeT, jiaiwna 21 saropseTCR. 
Ilui\*ie cpa6aTb)Ba hhr pe.ie weAToro orHR chm- 

M 3CTCR HanpRHvCHHO C K3TV uikh 6aoKa 11 KOM • 

MVT3UHH ii oro KOHTaKT I LI paapbiBseT uenb 

nepOMWMKM 10, KOTOp3H \CT3H0B.ieHa B03.ie 

i io p nor o cBOTOt{)opa 12, ua kotopom 3aropaeTCR 

HvOATUH OlOHb. 

B iiiKa^y cBOTOi})opa % orpa>KAaioiaero bto- 

ptJH 6:iOK— VM3CTOK ll>TH. 113 KOTOpblH Bbie3)Ka- 

ex 3. ii. c. 14, oTiiaaaeT peAe weaToro othh » 
hah OTiiaaaK>T pe.ie weaToro oniR m peae 3eae- 
iiorooriist. B nopaoM cay^ae chhm30tcr Hanpfl- 
>Keiiite c aaMiibi 20 >KCAToro orHR, bo btopom— 
c a a m 1 1 bi 21 ae.iciioro ornw. Ha aaMny 19 Kpac- 
Horo oniH noaaoTOH nanpR>KOHHe, ona aaropa- 
fiCH m o.inoiipoMOHHO cpa6aTbiBaCT 6aok \\ 

KMMMV T3I1 Hit H 33 M 14K3CT KOHTa KTOM I LI UCHb 

nopcMMMKH 10. pac 1 10a omen hoh okoao cbcto- 
i]»opa. na kotopom .mropacTcn KpacHbiM oroitb. 

\\ p0.IV.1bl '310 #THX llOpOK.1K>HOHHM n UOIIHX 

no P^mu'iok och\*iio 'iiinaoroH iijmoiioiiho ho.ihmh- 
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Hhi 11 dunw TOK<t aouo.imiTc.ibHoto npmioAa 5. 

KOropUC COOTBCTCT8> »OT 113 Ml* MO II MH M BWUMMUbl 

vi tha 3 bi TOKa rapMOtiiiK b komt.tkthoh ccth 4, 
nDOHCXOABUHM BCJieaCTBMC nepcMCweHHH 
3 ii c. 14 no McaciioACTaiiuHoiiMofl 30iie. 
TaKHM o6pa30M, npH abhwciihh 3. n. c. 14 h 
pacnoJiOJKeHMM ero b jik>6om tomkc MewnoA- 



CTilHUMOIIIIOM 30IIN TOK n\ pMOH H K KOHT3KTIIOM 

rein 4 h TOKAonaiiiiiTc.ii.noio upoBoaa 5 panuM 
no BC-iHMiinc h iipoTiinonojiownw no ipaie, 
B pcayji^TaTe rroro Maninniuc no.ia o6ohx 
tokob KOMncHciipyioT Apyr Apyra m b uerinx 

CBB3H IlOMeXa OT K0IIT3 KTIIOH TTII HQ 803HH- 
KaCT. 



C<X'T3BMTe.1h B. KOMCTKUB 

r, .i « T**r»Pi II Bcdcc KoppeKTop A. Jmmokocoh 

BHHUPH TocyjiapcTBCHMoro KOMiiTCta ^U,P 

nO flf.iaM H306pCTCHHfl H O'^PWTMM 

lUOtt MocKfta. >K~35. Pay.ucKan * iu6 .1. 4,b 
^,l lilin ■ ILtchi.. r. y>Kro ( >ox y-v llpo,*a«,M. 1 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 
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[see source for figure] 



1158400 



The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 11. 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 1 5, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 11, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 1 5, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1 , and its contact,- 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter- substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 



Prepared by: V. Kochetkov 
Editor: L. Pchelinskaia Copy Editor: I. Veres Proofreader: A. Zimokosov 
Order: 3465/1 8 Copies: 650 By subscription 



VNIIP1 of the USSR State Committee on Inventions and Discoveries 
1 13035, Moscow, ZH-35, Raushskaia izb., d. 4/5 
Branch of Patent Printers, City of Uzhgorod, 4 Proektnaia Street 




TRANSPERFECT I TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
p AR!S 
PHILADELPHIA 

SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



RU2016345C1 
RU2039214 C1 
RU2056201 C1 
RU2064357 C1 
RU2068940 C1 
RU2068943 C1 
RU2079633 C1 
RU2083798 C1 
RU2091655C1 
RU2095179C1 
RU2105128C1 
RU21 08445 C1 
RU21444128 C1 
SU1041671 A 
SU1051222 A 
SU1086118 A 
SU1 158400 A 
SU1212575A 
SU1 250637 A1 
SU1295799 A1 
SU1411434 A1 
SU1430498 A1 
SU1432190 A1 
SU 1601330 A1 
SU 001 627663 A 
SU 1659621 A1 
SU 1663179 A2 
SU 1663180 A1 
SU 1677225 A1 
SU 1677248 A1 
SU 1686123 A1 
SU 001710694 A 
SU 001 745873 A1 
SU 001810482 A1 
SU 001 818459 A1 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 



2600 ONE HOUSTON CENTER. U2\ MCKINNEY HOUSTON. TX 77010 I TEL 713 6SO-0440 FAX 713 6S0-0439 WWW.TRANSPERFECT.COW 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 



Kim Stewart 
TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



» Sworn to before me this 
23rd day of January 2002. 



X^OF^- Mv commission expire* 03-22-2003 





Signature, Notary Public 




Stamp, Notary Public 
Harris County 
Houston, TX 



